





STANDARD BAR BENDS
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TYPICAL REINFORCEMENT BAR BEND NOTES

1. DETAILS SHOWN ON SHEET 1 REPRESENT BAR BEND TYPES.

2. ALL DIMENSIONS ARE OUT-TO-OUT, EXCEPT "A" AND "G" ON STD. 180° AND 135° HOOKS.
ASTM STANDARD ENGLISH RECOMMENDED END HOOKS, STIRRUP AND TIE HOOKS, 3."J" DIMENSIONS ON 180°HOOKS TO BE SHOWN ONLY WHERE NECESSARY TO RESTRICT HOOK SIZE, OTHERWISE STANDARD
REINFORCING BARS APPLICABLE TO ALL GRADES APPLICABLE TO ALL GRADES COMMON STOCK STYLES OF WELDED WIRE FABRIC ACI" HOOKS ARE TO BE USED.
4. WHERE "J" IS NOT SHOWN, "J" WILL BE KEPT EQUAL TO OR LESS THAN "H" ON TYPES (3),(5) AND @ WHERE "J"
NOMINAL DIMENSIONS 180° 90° 90° 1359 5TEEL2 AREA CAN EXCEED "H", IT SHALL BE SHOWN.
HOOKS HOOKS HOOK HOOK STYLE (INCHES*PER FT.) APPROX. WEIGHT 5. "H" DIMENSIONS OF STIRRUPS TO BE SHOWN AS NEEDED TO FIT WITHIN THE CONCRETE.
DESIGNATION (LBS. PER 100 SQ. FT.) 6. UNLESS OTHERWISE NOTED, DIAMETER "D" IS THE SAME FOR ALL BENDS AND HOOKS ON A BAR (EXCEPT FOR BEND
BAR |DIAMETER| AREA 52 WEIGHT LONGIT. | TRANS. TYPES@ AND @ ).
SIZE |(INCHES)|(INCHES )(LBS./FT.)l p AORG| J AORG| D AORG| AORG| H 7. WHERE SLOPE DIFFERS FROM 45° OFFSET, "H" AND "K" MUST BE SHOWN,
ROLLS 8. WHERE BARS ARE TO BE BENT MORE ACCURATELY THAN STANDARD BENDING TOLERANCES, BENDING DIMENSIONS
3 0.375 0.110 0.376 21/4" gn 3m 6" 11/2" 4" 4" 21/2" 6x6-WL4AxXWIL.4 0.028 0.028 21 REQUIRING CLOSER FABRICATION SHOULD HAVE LIMITS INDICATED.
9. FOR RECOMMENDED DIAMETER "D", OF BENDS, HOOKS, ETC., REFER TO THE TABLE ON THIS SHEET.
4 0.500 | 0.200 | 0.668 3" 6" 4" 8" 2" 45" 4" 3" 6x6-W2.0xW2.0 | 0.040 0.040 29 10. TYPES (51) - 66, D) - @3 AND [0 - T9 ARE APPLICABLE TO BAR SIZES #3 THROUGH #8 ONLY.
5 0.625 0.310 1.043 39" 7" 5" 10" 20" 6" 50" 39" 6x6-W2.9xW2.9 | 0.058 0.058 42
6 0750 | 0.440 | 1502 45" 8" 6" 1-0" 47" 1-0" 8" 4%" 6x6-W4.0xW4.0 | 0.080 0.080 58 GENERAL NOTES
1. ALL REINFORCEMENT STEEL BARS SHOWN SHALL MEET THE REQUIREMENTS OF ASTM A615, A706, A767, A775, A955,
I/ Irn I/n
7 0.875 0.600 2.044 5% 10" 7" 1-2" 5% 1-2" 9" 5% 4x4-W1.4xW1.4 0.042 0.042 31 OR A1035.
8 1.000 0.790 2670 6" 17" g I-4" 6" I-4" 10%" 6" Ax4-W2.0xW2.0 0.060 0.060 43 2. ALL REINFORCEMENT STEEL BARS SHALL BE DEFORMED UNLESS OTHERWISE SPECIFIED ON THE PLANS.
-~ 7 3. ALL REINFORCEMENT STEEL BARS SHALL BE DENOTED BY ITS BAR SIZE.
9 1128 1.000 3.400 9% 1-3" 117 1-7" 4x4-W2.9xW2.9 0.087 0.087 62 4. ALL MARK 'LOCATION PREFIXES' SHALL CONSIST OF TWO LETTERS AND ARE AS FOLLOWS:
I o Sl 1 ] AB = ABUTMENT, AS = APPROACH SLAB, BC = BOX CULVERT, BW = BACKWALL, CL = COLUMN, DK = DECK,
10 1.270 1.270 4.303 107 I-5 I 1-10 4x4-W4.0xW4.0 0.120 0.120 85 DL = DOWEL, DP = DIAPHRAGM, FT = FOOTING, HW = HEADWALL, MB = MISC. BARS, MS = MOMENT SLAB,
11 1.410 1.560 5.313 1-0" 1-7" -2% 2-0" 3x3-Wl.4xW1.4 0.056 0.056 39 PA = PARAPET, PR = PIER, RF = RIGID FRAME, SC = SHEETPILE CAP, SS = SLEEPER SLAB, TW = TOEWALL,
1-23,"
. ] 197 ] WL = WALL (UNIQUE LOCATION), AND WW = WINGWALL.
18 | 2.257 | 4.000 | 13600 | 2-0" | 3-0" | 2-4%" | 3-5" 6x6-W2.9xW2.9 | 0.058 | 0.058 42 A. SUFFIX E' DENOTES EPOXY COATED BAR REINFORCEMENT
B. SUFFIX 'G' DENOTES GALVANIZED BAR REINFORCEMENT
6x6-W4.0xW4.0 0.080 0.080 58 C. SUFFIX 'S' DENOTES STAINLESS STEEL BAR REINFORCEMENT
6x6-W5.5xW5.5 0.110 0.110 80
4x4-W4.0xW4.0 0.120 0.120 85
DESIGNER NOTES
STIRRUP AND TIE HOOKS 1. BAR MARKS MUST BE NAMED IN THE FOLLOWING FORMAT:
LOCATION PREFIX --> BAR SIZE --> MARK COUNT (TWO DIGITS) --> SUFFIX 'E', 'G', 'S', OR BLANK (FOR BLACK BAR)
B FOR EXAMPLE: AB501E, BW617G, MS537, OR DK719S, ETC.
~LG) ¥
12d FOR #6,7,8 S|
0 .
60 FOR #3.4.5 f S : 1800 AND 90° END HOOKS 2. SPLICING & LAPPING OR REINFORCEMENT BARS:
/ - ALL INFORMATION PERTAINING TO MINIMUM REQUIRED SPLICING & LAPPING LENGTHS SHOULD BE CLEARLY SHOWN ON
D7 DETAILING _ HOOK _ _ DETAILING THE PLANS.
/, % DIMENSION L OR GT % DIMENSION - MINIMUM LENGTHS MUST BE IN ACCORDANCE WITH A5.10.8 FOR REINFORCING BARS AND WELDED WIRE FABRIC.
03 -- 03 I ! v - INCREASE THE BAR LAPS BY 20% FOR A THREE-BAR BUNDLE. ADD 33% FOR A FOUR-BAR BUNDLE. DO NOT OVERLAP
S ‘Z’ | AORG S g f’ A N\ U / i INDIVIDUAL BAR SPLICES WITHIN THE BUNDLE.
IS = L IS = d—=| = d J |\ d O] b
a § -~ d a § -~ L — S - 3. REFER TO THE ENGINEERING INSTRUCTIONS DOCUMENT: BR-10-001 FOR GUIDANCE ON INSTALLING AND USING THE
% / . 4d OR < N DELDOT REBAR SHEET PROGRAM. THE DOCUMENT CAN BE FOUND IN THE FOLLOWING LINK:
M 90° M 135° 180 ° 205" MIN. aQ° http://www.deldot.gov/information/business/drc/pd_files/plan_development/ei-br-10-001_rebar_program.pdf

4. ALL STANDARD BAR BENDS WILL BE INDICATED ON THE REBAR SCHEDULE. THE SUPPLEMENTAL BAR BENDS USED FOR
THE PROJECT WILL BE SHOWN ON THE REBAR SCHEDULE.

5. ALL INFORMATION PERTAINING TO WELDED WIRE FABRIC ON THIS SHEET ARE FOR INFORMATION PURPOSES ONLY.
WELDED WIRE FABRIC IS NOT INCLUDED IN THE REBAR PROGRAM AND THEREFORE WILL NOT BE SHOWN ON THE REBAR
SHEET.

6. DETAILS AND NOTES AS SHOWN UNDER THIS DETAIL ARE SOLELY FOR FABRICATION OF REINFORCEMENT BAR. FOR

ENLARGED VIEW SHOWING BAR BENDING DETAILS FURTHER GUIDANCE ON DESIGN AND DETAILING OF BAR REINFORCEMENT, REFER TO SECTIONS 106, 107, 109, AND 205.

7. 'TYPICAL REINFORCEMENT BAR BEND NOTES' ARE AUTOMATICALLY GENERATED BY THE REBAR PROGRAM.

ISSUE DATE
DELAWARE DEPARTMENT OF TRANSPORTATION REINFORCEMENT BAR FABRICATION DETAILS NOT TO SCALE |iotzots DETAIL No. 301.02

BRIDGE DESIGN MANUAL e SHEET No. 2 of 2




LIMITS OF CONCRETE REMOVAL
AND REPAIR IN ACCORDANCE WITH
SECTION 628 OF STANDARD

LIMITS OF CONCRETE REMOVAL
AND REPAIR IN ACCORDANCE WITH
SECTION 628 OF STANDARD

SPECIFICATIONS SPECIFICATIONS
_ SAWCUT I" DEEP (TYP.) B —— SAW CUT 1" DEEP (TYP.)
AT L, AT
REMOVE TO — ¢ : — % REMOVE TO — y ] )
= e I CONSC%%’\T'Q ! = AN P SOUND .
(TYP.) . LIMITS OF CONCRETE REMOVAL Aisss-b--csa (TYP.) CONCRETE . LIMITS OF CONCRETE REMOVAL
= ! _AND REPAIR IN ACCORDANCE WITH ! » = : _AND REPAIR IN ACCORDANCE WITH
! SECTION 628 OF STANDARD . : SECTION 628 OF STANDARD
v SPECIFICATIONS SR . SPECIFICATIONS
< T h -t < 1
| |
A — ~ EXISTING \L 0y R EXISTING
90° (TYP.) — SPALLED AREA g%’go(’;cyff’}’j 90° (TYP.) — SPALLED AREA RENMOVE T0 A J g#’EO(RTCYII’JVf
L|7A B MINIMUM 1" BEHIND
SAW CUT 1" DEPTH ON SAW CUT 1" DEPTH ON THE EXISTING
RECTANGULAR SHAPE RECTANGULAR SHAPE REINFORCEMENT
AROUND SPALL PERIPHERY AROUND SPALL PERIPHERY
PLAN SECTION A-A PLAN SECTION B-B
SHALLOW SPALL REPAIR DEEP SPALL REPAIR

DESIGNER NOTES

1.

THE DETAILS DEPICTED ON THIS SHEET ARE LARGELY DERIVED FROM SECTION 628 OF THE STANDARD SPECIFICATIONS. THE
PURPOSE OF THE DETAILS SHOWN ON THIS SHEET IS TO ASSIST WITH VISUALIZING THE REPAIR METHODS TYPICALLY USED ON
DELDOT PROJECTS.

THE DETAILS AND NOTES AS SHOWN ON THIS SHEET ARE REQUIRED TO BE SHOWN ON PLAN SETS WHICH REQUIRE SUCH
REPAIRS.

IF SUCH INFORMATION IS READILY AVAILABLE DURING PLAN DEVELOPMENT, THE DESIGNER SHOULD SHOW ON THE PLANS THE
APPROXIMATE LOCATIONS AND DIMENSIONS OF THE SPALL REPAIRS AT BOTH SUBSTRUCTURE AND DECK LOCATIONS. THE
QUANTITY CALCULATIONS SHOULD ALSO CLEARLY IDENTIFY AND EXPLAIN IN DEPTH WHICH ITEMS ARE TO BE USED AND THEIR
ESTIMATED QUANTITIES AT EACH LOCATIONS, WITH ANY CONTINGENCIES OR TOKEN QUANTITIES ASSUMED.

THE DETAILS SHOWN FOR 'REHABILITATION OF PCC MASONRY" UTILIZES AN EXAMPLE USING PARTIAL RECONSTRUCTION OF AN
EXISTING PIER CAP. THE DESIGNER SHOULD SHOW APPROXIMATE LOCATIONS AND ESTIMATED QUANTITY OF CONCRETE TO BE
REMOVED AT EACH STRUCTURAL UNIT ON THE PLANS WHICH REQUIRE PARTIAL RECONSTRUCTION.

REPAIR DETAILS FOR PRESTRESSED OR POST-TENSIONED CONCRETE ELEMENTS WERE INTENTIONALLY OMITTED FROM THIS
DETAIL. THESE TYPES OF REPAIRS ARE UNIQUE AND WILL VARY FROM PROJECT TO PROJECT. THE DESIGNER IS RESPONSIBLE
FOR DEVELOPING APPROPRIATE REPAIR DETAILS FOR THESE TYPES OF CONCRETE ELEMENTS.

REHABILITATION WORK BENEATH AN EXISTING BRIDGE AND NEAR THE WATERLINE CAN BE DIFFICULT TO ACCOMPLISH,
ESPECIALLY WITHIN THE SPLASH ZONE (PILE BENT STRUTS CAN BE PARTICULARLY PROBLEMATIC). SINCE THE DETERIORATED
ELEMENT CANNOT BE ISOLATED WITHIN A COFFERDAM, THE REPAIR HAS TO BE COMPLETED WHILE WORKING AROUND SITE
CONDITIONS. WHERE APPROPRIATE, INCLUDE THE PROJECT NOTE FOR WORKING DRAWINGS TO ESTABLISH A PLAN FOR
EXECUTING THE WORK PRIOR TO CONSTRUCTION. SEE SECTION 109.11.3.3 FOR MORE INFORMATION.

——MIN. THICKNESS VARIES DEPENDING ON THE TYPE OF OVERLAY,
REFER TO SECTIONS 625 AND 628 OF THE STANDARD SPECIFICATIONS.

— %" SCARIFICATION OR AS SPECIFIED IN THE CONTRACT DOCUMENTS

APPLY APPROVED
BONDING AGENT.

EXISTING REINFORCING
STEEL (TYP.)

77 7/ ’ SPALLED AREA
. \‘\\“‘ /
6 %) . REFER TO DESIGNER
= \ | / NOTE #4.
SAW CUT 1" DEPTH ON .

RECTANGULAR SHAPE A7
AROUND SPALL PERIPHERY A

| |

| |

1 1 NOTE: MAJORITY OF EXISTING
| | REINFORCEMENT NOT SHOWN

‘ i FOR CLARITY.
|

| |

| |

| |

| |

REHABILITATION OF PCC MASONRY

See Designer Note 4

SAW CUT 1" DEEP RECTANGULAR TOP OF OVERLAY SAW CUT %" DEEP RECTANGULAR
SHAPE AROUND SPALL PERIPHERY TOP OF EXISTING SHAPE AROUND SPALL PERIPHERY
WITH 6" BUFFER BETWEEN THE DECK SLAB EXISTING REINFORCEMENT WITH 6" BUFFER BETWEEN THE
SAWCUT AND THE EDGE OF THE (TYP.) SAWCUT AND THE EDGE OF THE
SPALL (TYP.) SPALL (TYP.)
AN LN NN NN N SOOI xx_xx%x\%z_\x\ SOANSNNNY
L e e e cmccceee- S S N O e O ) L NOUPUPUSI A SN N

CAVITIES LESS L IMITS OF CAVITIES %" TO CAVITIES 1" TO CAVITIES LESS THAN L IMITS OF CAVITIES %" TO
THAN %" IN DEPTH CONCRETE 1" IN DEPTH 3" IN DEPTH TEMPORARY FORM REQUIRED WHEN 2" IN DEPTH ON CONCRETE 1" IN DEPTH
ON MILLED SURFACE - REMOVAL DEPTH OF REMOVAL REACHES OR RIDING SURFACE REMOVAL
FILL MONOLITHICALLY (TYP.) EXCEEDS % OF THE EXISTING (TYP.)

W/ OVERLAY MATERIAL.

DECK REPAIR (WITH OVERLAY)

CONCRETE DECK DEPTH CAVITIES GREATER

THAN 3" IN DEPTH

TOP OF EXISTING
/ DECK SLAB

SHALLOW SPALL REPAIR NOTES

1. SHALLOW SPALLS ARE DEFINED AS PATCHES THAT DO NOT EXTEND BELOW THE TOP MAT OF REBAR.

2. ALL WORK INVOLVING METHODS OF CONCRETE REMOVAL, CLEANING OF CONCRETE SURFACE, SURFACE
PREPARATION, AND CONCRETE PLACEMENT SHALL BE PERFORMED IN ACCORDANCE WITH SECTION 628.3.4
OF THE STANDARD SPECIFICATIONS. PAYMENT INCIDENTAL TO 628040 - SHALLOW SPALL REPAIR.

DEEP SPALL REPAIR NOTES

1. DEEP SPALLS ARE DEFINED AS PATCHES THAT EXTEND BELOW THE TOP MAT OF REINFORCEMENT.

2. ALL WORK INVOLVING METHODS OF CONCRETE REMOVAL, CLEANING OF CONCRETE SURFACE AND EXISTING
REINFORCEMENT, REPAIRING OR REPLACING DAMAGED REINFORCEMENT AS RESULT OF CONSTRUCTION
ACTIVITIES OR SECTION LOSS, PRESENCE OF CONTRACTION OR EXPANSION JOINTS, SURFACE
PREPARATION, AND CONCRETE PLACEMENT SHALL BE PERFORMED IN ACCORDANCE WITH SECTION 628.3.4
OF THE STANDARD SPECIFICATIONS. PAYMENT INCIDENTAL TO 628041 - DEEP SPALL REPAIR.

DECK REPAIR NOTES

1. ALL WORK INVOLVING METHODS OF CONCRETE REMOVAL, CLEANING OF CONCRETE SURFACE AND EXISTING
REINFORCEMENT, REPAIRING OR REPLACING DAMAGED REINFORCEMENT AS RESULT OF CONSTRUCTION
ACTIVITIES OR SECTION LOSS, PRESENCE OF CONTRACTION OR EXPANSION JOINTS, SURFACE
PREPARATION, AND CONCRETE PLACEMENT SHALL BE PERFORMED IN ACCORDANCE WITH SECTION 628.3.5

OF THE STANDARD SPECIFICATIONS. PAYMENT INCIDENTAL TO 628050 - DECK REPAIR, %" TO 1" DEPTH;
628051 - DECK REPAIR, 1" TO 3" DEPTH; 628052 - DECK REPAIR, 3" TO < FULL DEPTH; AND/OR 628053 -
DECK REPAIR, FULL DEPTH.

2. MILLING AND OVERLAY SHALL BE PAID FOR UNDER THEIR RESPECTIVE ITEMS.

REHABILITATION OF PCC MASONRY

1. REHABILITATION OF PCC MASONRY IS DEFINED AS DEEP SPALL PATCHES THAT EXCEED THE 0.5 C.Y.
THRESHOLD IN A SINGLE AREA.

2. ALL WORK INVOLVING METHODS OF CONCRETE REMOVAL, CLEANING OF CONCRETE SURFACE AND EXISTING
REINFORCEMENT, REPAIRING OR REPLACING DAMAGED REINFORCEMENT AS RESULT OF CONSTRUCTION
ACTIVITIES OR SECTION LOSS, PRESENCE OF CONTRACTION OR EXPANSION JOINTS, SURFACE
PREPARATION, AND CONCRETE PLACEMENT SHALL BE PERFORMED IN ACCORDANCE WITH SECTION 628.3.4
OF THE STANDARD SPECIFICATIONS. PAYMENT INCIDENTAL TO 628042 - REHABILITATION OF PCC
MASONRY .

REHABILITATION WORK WITHIN THE SPLASH ZONE OR UNDERWATER

1. (for projects where rehabilitation work occurs within the splash zone or underwater) FOR ANY
REMOVAL OR REHABILITATION WORK TO TAKE PLACE WITHIN THE SPLASH ZONE OR UNDERWATER, SUBMIT
A CONCRETE REPAIR WORKING DRAWING FOR THE PROPOSED REPAIR MEANS AND METHODS.

EXISTING REINFORCEMENT
(TYP.)

CAVITIES 1" TO
3" IN DEPTH TEMPORARY FORM REQUIRED WHEN
DEPTH OF REMOVAL REACHES OR

EXCEEDS % OF THE EXISTING

CONCRETE DECK DEPTH

CAVITIES GREATER
THAN 3" IN DEPTH

DECK REPAIR (WITHOUT OVERLAY)

DELAWARE DEPARTMENT OF TRANSPORTATION
BRIDGE DESIGN MANUAL

CONCRETE REPAIR DETAILS

—ISSUEDATE | DETAIL No. 301.03
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EXISTING PIPES (see designer note 10)

EXISTING GROUND PROPOSED CONCRETE
RIGID FRAME
PROPOSED PIPE \

EXISTING GROUND (TYP.)
BOTTOM OF PROPOSED PAVEMENT BOX
~ < - _ -
N s
\ //
\
3 \ /
\ /
—— EXCAVATION OF UNSUITABLE MATERIAL \ l/
GREATER THAN THICKNESS OF | \
FOUNDATION STABILIZATION DEPICTED / \
(see designer notes 6 and 7) 4 /\\
BOTTOM OF STRUCTURAL — S T =
FOUNDATION - EL. x.xx
(see designer note 7)
EXAMPLE 1 — FooreR (TP,
PIPE ARCHES

See Designer Note 1

BOTTOM OF STRUCTURAL —
FOUNDATION - EL. x.xx

) 2’_0"
(see designer note 7)

21_0" 2,-0"

=

EXAM PLE 2 — See Designer Note 9

20

See Designer Note 2

PROPOSED STUB ABUTMENT — PROPOSED VERTICAL PROFILE (TYP.) EXISTING BRIDGE (TYP.)

PROPOSED —
SUPPORTED BY PILES (TYP.) - opoP0sEL
20 (TYP)
ROADWAY 20" K
EMBANKMENT Y 2.0 EXISTING GROUND (TYP.)
(TYP.) —t OVERLAP *
|
r _
T e —————— 1 1|
: H- - L_H I
CHO Ty
B L
| S | H ‘
i | | |
2’_0" } \\ -ﬂ_: I I I I_I ‘ 2’_0"
I | |
| O HE | H |
| % Ho oy
| 0 U | |_| | [ |
| HE | HI }
| |
= 211000 - REMOVAL OF STRUCTURES AND OBSTRUCTIONS | ' |': | 2 | |
L I — EXISTING TOP |
| | OF CHANNEL S
- = 207000 - PIPE, CULVERT AND STRUCTURE EXCAVATION | (TYP.)
| : * WHERE 211 AND 207 LIMITS OVERLAP, 211 GOVERNS.
THEORETICAL DEPTH OF SCOUR ' I'j | h
= 202000 - EXCAVATION AND EMBANKMENT COUNTERMEASURES. (TYP.) : [ NG o
(see designer note 9) | — -
N \ = 203000 - CHANNEL EXCAVATION (see designer note 13) $%e% i ax B
RN ] Q /ﬂi Ll
207001 - PIPE, CULVERT AND STRUCTURE BACKFILLING (see o S~ EOBC ROt SE05d -
// = designer note 8) or (for pipes only) 208000 - FLOWABLE 2-0 2'-0
FILL or 610015 - PCC MASONRY, CLASS C
= SUBFOUNDATION MATERIAL DETERMINED BY DESIGN — DEPTH OF 211 REMOVAL SHOWN AS 2'-0" BELOW EXISTING CHANNEL. DESIGNER
(see designer note 6) EXAMPLE SHOWS CHANNEL BED EXAMPLE 3 MUST SPECIFY DEPTH OF 211 LIMITS IN PROJECT NOTES (TYP.), WHICH MAY
FILL/TOPSOIL ON RIPRAP ON DE #3 INCLUDE REMOVAL OF SUBSTRUCTURE IN ITS ENTIRELY, REMOVED AT
STONES ON GEOTEXTILES (TYP. ; SPECIFIED DISTANCE BELOW THE GROUND OR CHANNEL, OR LEFT IN PLACE.
= 209XXX - BORROW TYPE (A, B, C, OR F) DETERMINED BY DESIGN (TYP.) See Designer Note 3

DELAWARE DEPARTMENT OF TRANSPORTATION roioizot6 T~ —— DETAIL No. 301.04
BRIDGE DESIGN MANUAL EXCAVATION AND BACKFILL PAY LIMIT DETAILS NOT TO SCALE ['°9t2 SHEE Mo 1 o1 2




PROPOSED WINGWALL

A
— PROPOSED STUB ABUTMENT
PROPOSED VERTICAL PROFILE Tﬂ sugpngEDng > ,LEg — EXISTING GROUND
— EXISTING STEEL
PLATE ARCH
BOTTOM OF
PROPOSED
PAVEMENT BOX -
0" — EXISTING BOTTOM
OF CHANNEL
EXAMPLE SHOWS CANTILEVER WINGWALL —
(see detail 310.02). TYPE OF WINGWALL _
SHOULD BE CHOSEN BY THE DESIGNER —
TO BEST FIT FIELD CONDITIONS. 0 L
-/ %/@/EV
e
EXAMPLE SHOWS CHANNEL BED
FILL/TOPSOIL ON RIPRAP ON DE #3
STONES ON GEOTEXTILES
EXAMPLE 4 THEORETICAL DEPTH OF —
See Designer Note 4 SCOUR COUNTERMEASURES.
(see designer note 9)
N\ |
|
|
|
|
|
} EXISTING WINGWALL FOOTER —
S } PROPOSED GRADE opsoll
|
|
|
|

EXISTING WINGWALL STEM

PROPOSED
WINGWALL
FOOTER

EXAMPLE 5 \g

See Designer Note 5 PROPOSED
WINGWALL STEM

EXISTING WINGWALL \
AVERAGE LOCATION OF —

EXISTING STREAMBANK SLOPE

THEORETICAL DEPTH OF
SCOUR COUNTERMEASURES
(see designer note 9)

EXAMPLE SHOWS CHANNEL BED \%
FILL/TOPSOIL ON RIPRAP ON DE

#3 STONES ON GEOTEXTILES

BOTTOM OF STRUCTURAL
FOUNDATION - EL. x.xx
(see designer note 7)

Z

THEORETICAL DEPTH OF -
SCOUR COUNTERMEASURES. \ e | e ) Y

I~
Aes®

werhee CANTILEVER WINGWALL
— FROM EXAMPLE 4.

(see designer note 9)

2

SECTION B-B

See Designer Note 5

2’_0"

EXAMPLE SHOWS CHANNEL BED

2’_0"

2’_0"

EXISTING

T TTT /£ GROUND

EXAMPLE SHOWS CHANNEL BED
FILL/TOPSOIL ON RIPRAP ON DE #3
STONES ON GEOTEXTILES

NAAN
SECTION A-A

See Designer Note 4

PROPOSED GRADE EXTRA EXCAVATION OF 3'-6" BELOW BOTTOM OF THE LOW FLOW CHANNEL PIPE

X" DEPTH TOPSOIL

207001 - PIPE,
/ AN = designer note
FILL or 610015

(see designer

= 207000 - PIPE,

- = 202000 - EXCAVATION AND EMBANKMENT

\ \ = 203000 - CHANNEL EXCAVATION (see designer note 13)

= 211000 - REMOVAL OF STRUCTURES AND OBSTRUCTIONS

CULVERT AND STRUCTURE EXCAVATION

CULVERT AND STRUCTURE BACKFILLING (see
8) or (for pipes only) 208000 - FLOWABLE

- PCC CONCRETE, CLASS C
= SUBFOUNDATION MATERIAL DETERMINED BY DESIGN

note 6)

= 209XXX - BORROWTYPE (A, B, C, OR F) DETERMINED BY DESIGN

EXISTING GROUND

ROADWAY FILL

ROADWAY FILL

EXISTING GROUND
X" DEPTH TOPSOIL
PROPOSED GRADE

PROPOSED WINGWALL Y —7 M & "y

THEORETICAL DEPTH OF
SCOUR COUNTERMEASURES.
(see designer note 9)

FILL/TOPSOIL ON RIPRAP ON DE

#3 STONES ON GEOTEXTILES

NAAAANAN

2!_0"

SECTION C-C

See Designer Note 5

DESIGNER NOTES

1. EXAMPLE 1 ASSUMES THAT THREE 5'-0" DIA. REINFORCED CONCRETE PIPES
REPLACE TWO EXISTING 5'-0" CORRUGATED METAL PIPES. IT IS ASSUMED THAT

IS REQUIRED.

2. EXAMPLE 2 ASSUMES THAT A CONCRETE RIGID FRAME (20'-0" CLEAR SPAN)
REPLACES TWO EXISTING 117" X 79" PIPE ARCHES. IT IS ASSUMED THAT EXTRA
EXCAVATION BELOW PIPES IS NOT REQUIRED.

3. EXAMPLE 3 ASSUMES THAT PRESTRESSED ADJACENT CONCRETE BOX BEAMS
ATOP STUB ABUTMENTS WITH DECK SLAB POUROVER ON PILES REPLACE
EXISTING TIMBER BRIDGE (35'-0" SPAN) SUPPORTED BY TIMBER SUBSTRUCTURE
ON TIMBER PILES. IT IS ASSUMED THAT THE NEW VERTICAL PROFILE IS
APPROXIMATELY 2'-9" HIGHER THAN THE EXISTING VERTICAL PROFILE AND ALSO
THAT THE EXISTING BRIDGE IS NOT IN CENTER OF CHANNEL. SUPERSTRUCTURE
NOT SHOWN FOR CLARITY.

4. EXAMPLE 4 ASSUMES THAT PRESTRESSED ADJACENT CONCRETE BOX BEAMS
ATOP STUB ABUTMENTS WITH DECK SLAB POUROVER ON PILES REPLACE
EXISTING 20'-0" WIDE STEEL PLATE ARCH SUPPORTED BY CONCRETE FOOTERS.
IT IS ASSUMED THAT CANTILEVER WINGWALLS ARE REQUIRED. SUPERSTRUCTURE
NOT SHOWN FOR CLARITY.

5. EXAMPLE 5 ASSUMES THAT WINGWALLS FOR A CONCRETE RIGID FRAME REPLACE
SMALLER EXISTING CONCRETE RIGID FRAME WINGWALLS. ASSUME BOTH
WINGWALLS ARE FLARED AT 45 DEGREES.

6. FOR MORE INFORMATION ON DETERMINING THE APPROPRIATE TYPE OF
SUBFOUNDATION MATERIAL(S), REFER TO ENGINEERING INSTRUCTIONS 16-001 -
'GUIDANCE FOR EXCAVATION OF UNSUITABLE MATERIALS'.

7. WHEN IDENTIFIED DURING DESIGN, EXCAVATION OF UNSUITABLE MATERIAL IS
INCLUDED IN THE PLAN QUANTITY FOR ITEM 207000 - PIPE, CULVERT OR
STRUCTURE EXCAVATION. FOR PIPES, CULVERTS AND SPREAD FOOTINGS, THE
LOWER LIMIT OF THE EXCAVATION IS IDENTIFIED ON THE PLANS AS THE BOTTOM
OF STRUCTURAL FOUNDATION. REPLACE UNSUITABLE MATERIAL WITH
APPROPRIATE SUBFOUNDATION MATERIAL(S). SPECIFICATION TABLE 207-A
APPLIES WHEN UNSUITABLE MATERIAL, OUTSIDE OF THE PRESCRIBED LIMITS, IS
UNEXPECTEDLY ENCOUNTERED DURING CONSTRUCTION.

8. PROVIDE BACKFILL MATERIAL UNDER ITEMS 207020 STRUCTURAL BACKFILL,
BORROW TYPE B, PROVIDING ONLY OR 207021 STRUCTURAL BACKFILL, BORROW
TYPE C, PROVIDING ONLY FOR USE WITH ITEM 207001 PIPE, CULVERT OR
STRUCTURE BACKFILLING. FOR QUANTITY CALCULATION PURPOSES, COMPUTE
THE BACKFILLING ITEM VOLUME, THEN APPLY A 1.3 COMPACTION FACTOR TO
DETERMINE QUANTITIES FOR THE PROVIDING STRUCTURAL BACKFILL ITEMS.

9. POTENTIAL EXCAVATION FOR PLACEMENT OF SCOUR COUNTERMEASURES NOT
SHOWN IN EXAMPLE 2. EXCAVATION FOR SCOUR COUNTERMEASURES WILL BE
PAID FOR UNDER RESPECTIVE SCOUR COUNTERMEASURE ITEM(S). REFER TO
DETAILS 350.01, 355.01, AND 360.01 FOR ADDITIONAL INFORMATION ON
PLACEMENT OF SCOUR COUNTERMEASURES.

10. ALL EXISTING PIPES SHOWN IN THIS DETAIL ARE ASSUMED TO BE PIPES
CLASSIFIED AS A BRIDGE. REMOVAL FOR ALL PIPES NOT CLASSIFIED AS BRIDGES
WILL BE PER DELDOT STANDARD SPECIFICATIONS.

11. FOR ADDITIONAL INFORMATION, REFER TO SECTIONS 202, 203, 207, AND 211
OF THE DELDOT STANDARD SPECIFICATIONS.

12, EXCAVATION AND BACKFILL PAY LIMITS SHOULD BE SHOWN ON PLANS AND
INCLUDED IN QUANTITY CALCULATIONS REPORT.

13. IF THE TOTAL QUANTITY FOR 203000 - CHANNEL EXCAVATION IS CALCULATED TO
BE LESS THAN 20 CUBIC YARDS, THE DESIGNER MAY INCLUDE THE SMALL
QUANTITY UNDER 207000 IN LIEU OF USING 203000 AND MUST MAKE A NOTE
OF THIS IN THE PLANS AND QUANTITY CALCULATIONS.

BOTTOM OF STRUCTURAL
FOUNDATION - EL. x.xx
(see designer note 7)

BRIDGE DESIGN MANUAL

DELAWARE DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL PAY LIMIT DETAILS
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MINIMUM TIP

UNTT ELEVATION

ESTIMATED PILE | ACTUAL MINIMUM
TIP ELEVATION | TIP ELEVATION

ACTUAL AVERAGE | ACTUAL MAXIMUM

TIP ELEVATION | TIP ELEVATION

19" DIA. x 86" LONG PVC 1%" DIA. x 6'-0" LONG PVC 1% DIA. x 30" LONG PVC
OR GALVANIZED CORRUGATED ?/&S%\%A%EL} CORRUGATED ?All?sgé%\gA?I#Eg CORRUGATED
'C' - #8 EPOXY INSERTS (TYP.) 'C' - #8 EPOXY ' 'C' - #8 EPOXY ' 'C' - #8 EPOXY
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<y — S — | ——— SEE SPLICE e SEE SPLICE e |
S = —1 o & —1 JOINT DETAIL T (O] (T JOINT DETAIL 1 [
=| S L—7 2 o H—T1[ I I } I I } S [
o | — H— I ol I ol
S —t = g it C'- #8 EPOXY COATED ———=H—=1| || % C' - #8 EPOXY COATED ———=H—=| || %
N — w| R O | < DOWELS USING DOWEL H] IR (R DOWELS USING DOWEL AT N (R
2 T o 0= | & HOLES IN ORIGINAL PILE il } o HOLES IN ORIGINAL PILE il } o
% 1— W3.5 SPIRAL x H—11 [ R [ [ R [
1 — I 1l I 1l
2 B PRECAST CONCRETE PILE —= II' 1T PRECAST CONCRETE PILE —= I' |1 T
= T FROM INITIALDRIVE ||| | FROM INITIALDRIVE || || |
1— :. [ T [ R [T
— [ [ [ R I
— 'C' - #8 EPOXY COATED LI T [ | |
L - I !
— DOWELS USING DOWEL HOLES R [
; IN ORIGINAL PILE il } } H
I I
] (R - PILE BUILD-UP WITHOUT PILE BUILD-UP WITHOUT
PRECAST CONCRETE PILE — = || ||
'B' PRESTRESSING STRANDS
FROM INITIAL DRIE DRIVING (PRECAST) DRIVING (CAST-IN-PLACE)
J\/W// A+l
//\P/ 2" CLEAR (TYP.)
|
——— PILE SPLICE OR BUILD-UP ‘ }———B'- %" DIA. LOW RELAXATION STRANDS
<| |l 1T W3.5 SPIRAL (ROUND SPIRAL OPTION ACCEPTABLE
WITH APPROVAL OF THE ENGINEER)
| | ——1C' - 13, DIA. x 8'-6" LONG PVC OR GALVANIZED
| INSERTS (TYP.) ARRANGED SYMMETRICALLY
FLAT SURFACE ON BOTTOM, NO CHAMFER. —/ j\// Al
N 15" FULL EPOXY COMPOUND JOINT. PAYMENT
INCIDENTAL TO RESPECTIVE PILE ITEM.
\ GASKET OR FORM TO RETAIN EPOXY ['YPICAL PRECAST PILE SECTION
b (TYP.) PAYMENT INCIDENTAL TO
REMOVE ANY CONCRETE DAMAGED DURING INITIAL —— ||| 1| RESPECTIVE PILE ITEM.
DRIVE. FILL WITH EPOXY UPTO 3" DEPTH. || | | | ||
LARGER DAMAGED AREAS SHALL BE CUT OFF. } | \ } | \ | | PLACE EPOXY GROUT TO FILL PILE INSTALLATION DATA
| I HOLE WHEN DOWELS ARE IN PLACE
‘} B 0 OMELS ' DESIGN DATA ACTUAL FIELD DATA
PRECAST CONCRETE PILE%Q‘ | } ] SUBSTRUCTURE
| b
| |
L

SPLICE JOINT DETAIL

(See Designer Note 6)

PRECAST PRESTRESSED
CONCRETE PILE SIZES
PILE SIZE | STRANDS | DOWELS
‘A 'B '
12" 6 4
14" 8 4
16" 10 6
18" 12 8
20" 16 8
24" 24 12

PROJECT SPECIFIC PILE NOTES

1

N

6.

7.

PILE TYPE:

THIS PROJECT WILL UTILIZE _ " x __" PRESTRESSED-PRECAST CONCRETE PILES.
ESTIMATED PRODUCTION PILE LENGTH IS __'. (See Designer Note 2)

REQUIRED TEST PILE LENGTH IS __' LONGER THAN THE ESTIMATED PRODUCTION PILE
LENGTH. (See Designer Note 3)

DRIVE PILES TO A BEARING RESISTANCE OF ___ KIPS USING A RESISTANCE FACTOR OF

MINIMUM TIP ELEVATION WILL NOT BE REQUIRED FOR THIS PROJECT or REFER TO THE PILE
INSTALLATION DATA TABLE FOR MINIMUM TIP ELEVATION.

DESIGN ASSUMPTIONS: THE PRESTRESSED CONCRETE PILES WERE DESIGNED FOR (NORMAL
EXPOSURE or SEVERE CORROSIVE CONDITIONS).

if using accelerated bridge construction, see Designer Note 12.

GENERAL PILE NOTES

1. FOR MORE INFORMATION REGARDING PILE DRIVING, INSTALLATION, MATERIALS, AND

2.

FABRICATION, REFER TO SECTION 605 - DRIVEN PILES OF THE STANDARD
SPECIFICATIONS.

(See Designer Notes 2, 3 and 4)

(A) DRIVE TEST PILES AT EACH LOCATION SHOWN ON THE PLANS. PRODUCTION
PILES WILL BE ORDERED BASED ON THE RESULTS OF THE TEST PILE DRIVING.

or

(B) ORDER SAME LENGTH FOR ALL PILES (i.e. WITHOUT A LONGER TEST

PILE). TEST PILES, AS NOTED, WILL BE DRIVEN FIRST TO ESTABLISH DRIVING

CRITERIA FOR THE OTHER PILES IN EACH SUBSTRUCTURE ELEMENT. AN ADDITIONAL _'
HAS BEEN ADDED TO THE DESIGN LENGTH OF EACH PILE AS A CONTINGENCY.

PRESTRESSED-PRECAST CONCRETE PILE NOTES

1

2.

PROTECT ALL REINFORCING STEEL WITH FUSION BONDED EPOXY.

EPOXY GROUT FOR GROUTING THE DOWEL BARS IN THE TOP OF THE PRESTRESSED-PRECAST
CONCRETE PILE MUST BE AN APPROVED NON-SHRINK EPOXY GROUT SPECIFICALLY
DESIGNED AS A FAST SETTING COMPOUND THAT POURS EASILY TO FILL THE VOIDS. THE
COST OF GROUTING THE DOWEL BARS IS INCIDENTAL TO THE RESPECTIVE PILE.

THE CONTRACTOR MAY CONSIDER USING ALTERNATIVE PILE BUILD-UP DETAILS FOR BOTH
DRIVING AND WITHOUT DRIVING. SUBMIT ALTERNATIVE DETAILS FOR PILE BUILD-UPS TO

THE DEPARTMENT FOR APPROVAL.

THE CONTRACTOR MAY CONSIDER USING ALTERNATIVE SPLICE JOINT DETAIL. SUBMIT
ALTERNATIVE DETAILS FOR SPLICE JOINT TO THE DEPARTMENT FOR APPROVAL.

DELAWARE DEPARTMENT OF TRANSPORTATION
BRIDGE DESIGN MANUAL

PRESTRESSED-PRECAST CONCRETE PILE DETAILS
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071L 031L

il

}— PICK-UP POINT

L = LENGTH OF PILE DESIGNER NOTES
1. 'PROJECT SPECIFIC PILE NOTES', 'GENERAL PILE NOTES', AND 'PRESTRESSED-PRECAST CONCRETE PILE
1-POINT NOTES' ARE REQUIRED TO BE SHOWN ON THE PLAN SETS.

2. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 2, THE ESTIMATED PRODUCTION PILE LENGTH SHOULD BE
EQUAL TO THE ESTIMATED DESIGN PILE LENGTH IF 'GENERAL PILE NOTES', NOTE 2(A) IS USED. IF
'GENERAL PILE NOTES', NOTE 2(B) IS USED, THEN THE ESTIMATED PRODUCTION PILE LENGTH SHOULD

0.21L 058 L 0.21L L = LENGTH OF PILE BE EQUAL TO THE ESTIMATED DESIGN PILE LENGTH + 5'-0".

il
e

" PICK-UP POINTS I I 3. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 3, THE REQUIRED TEST PILE LENGTH SHOULD BE 10'-0"
' LONGER THAN THE ESTIMATED PRODUCTION PILE LENGTH IF 'GENERAL PILE NOTES', NOTE 2(A) IS
[

USED. IF 'GENERAL PILE NOTES', NOTE 2(B) IS USED, THEN THE REQUIRED TEST PILE LENGTH SHOULD
TIE DOWN AND BE EQUAL TO THE ESTIMATED PRODUCTION PILE LENGTH + 5'-0".

SUPPORT POINTS
9.POINT 9-POINT 4. UNDER 'GENERAL PILE NOTES', NOTE 2, THE DESIGNER MUST CHOOSE BETWEEN 2(A) AND 2(B) AND DELETE
cTVIN crTVIn THE NOTE CONTAINING THE METHOD NOT USED FOR THE PROJECT. METHOD 2(A) SHOULD BE USED IF
THERE IS SUFFICIENT TIME FOR THE CONTRACTOR TO ORDER PRODUCTION PILES BASED ON TEST PILE
RESULTS. THIS TYPICALLY APPLIES ONLY TO LARGER-SIZED PROJECTS OR WHEN PILE DRIVING IS NOT

THE CRITICAL PATH. METHOD 2(B) IS MORE COMMON DUE TO TIME CONSTRAINTS IN THE CONSTRUCTION
01451 0.355 L 0.355L 0.145L L = LENGTH OF PILE SCHEDULE AND THEREFORE IS USED FOR MAJORITY OF DELDOT PROJECTS.

L = LENGTH OF PILE 0.21L i 0.58 L

== ==

il
il
i

Y PICK-UP POINTS I I 5. AS PER SECTION 612 - PRECAST CONCRETE OF THE STANDARD SPECIFICATIONS, UNLESS OTHERWISE
NOTED ON THE PLANS, THE 28-DAY COMPRESSIVE STRENGTH (f'c) OF THE PRESTRESSED-PRECAST
| = LENGTH OF PILE 0.145 L 0.355 L 0.355 L 0.145 | CONCRETE PILE IS ASSUMED TO BE 6000 psi WITH A COMPRESSIVE STRENGTH (f'ci) AT THE TIME

OF INITIAL RELEASE AT 4800 psi.

=1 =1 =1 J
3-POINT 3-POINT TIE DOWN AND 6. THE 'PILE INSTALLATION DATA' TABLE SHOULD BE USED FOR ALL PROJECTS. IF MINIMUM TIP ELEVATION
e L\ 1] Cas i\ 1] SUPPORT POINTS IS NOT REQUIRED FOR THE PROJECT, THE DESIGNER SHOULD SIMPLY PLACE 'N/A' UNDER THE 'MINIMUM
TIP ELEVATION' COLUMN. THE 'ACTUAL FIELD DATA' INFORMATION SHOULD BE FILLED OUT BY THE FIELD
INSPECTOR AND INCLUDED IN THE AS-BUILT DRAWINGS.
0.1L — 0.3L oy 020 0.31L e 0.IL L = LENGTH OF PILE 7. THE DESIGNER MUST EVALUATE THE STRUCTURAL CAPACITY OF THE PILE FOR ANTICIPATED DRIVING
T T T T CONDITIONS AND WHEN STRENGTH I LOADS ARE APPLIED TO THE PILES AS PART OF PILE SIZING
| = = = =——3 PICK-UP POINTS | ) SELECTION.
. THE PILE BUILD-UP AND SPLICE JOINT DETAILS AS SHOWN ON SHEET 1 ARE RECOMMENDED. THE
= ’ L i ’ i . i : i : 8
L = LENGTH OF PILE 01 — 031 e 02t | 031 = 01t CONTRACTOR SHOULD BE ENCOURAGED TO SUBMIT ALTERNATIVE DETAILS IF SUCH DETAILS REDUCES

J CONSTRUCTION TIME AND/OR THE TOTAL CONSTRUCTION COSTS.
TIE DOWN AND

4-POINT 4-POINT
— — SUPPORT POINTS 9. THE DESIGNER MUST DETERMINE WHETHER THE PILE BE CLASSIFIED AS 'FREE HEAD' OR 'FIXED HEAD'.

(a)STANDARD DELDOT PRACTICE REQUIRES THE TOP OF PILE TO PROJECT A MINIMUM OF 12" INTO THE

PICK-UP DIAGRAMS SUPPORT DIAGRAMS FOR STORAGE AND TRANSPORTATION PILE CAP AFTER ALL DAMAGED MATERIAL HAS BEEN REMOVED WHILE MEETING REQUIRED QUANTITY

OF DOWELS 'C' IN THE TABLE PROVIDED ON SHEET 1. PILES MEETING THESE MINIMUM
REQUIREMENTS WILL BE CONSIDERED AS 'FREE HEAD'.

(b)FOR A PILE TO BE CLASSIFIED AS 'FIXED HEAD', THE PILE MUST MEET ALL THE REQUIREMENTS
AS SPECIFIED IN 9(a) WITH EXCEPTION THAT TOP OF PILE MUST PROJECT INTO THE PILE CAP A

MAXIMUM PILE PICK-UP AND SUPPORT LENGTHS MINIMUM OF 2*PILE DIA. AFTER ALL DAMAGED MATERIAL HAVE BEEN REMOVED.

PICK-UP |PILE SIZE|PILE SIZE|PILE SIZE|PILE SIZE|PILE SIZE|PILE SIZE| REQUIRED SUPPORT 10.FOR PILE BENTS, THE DESIGNER MUST DETERMINE THE POINT OF FIXITY AS PER A10.7.3.13 AND

METHOD 12" 14" 16" 18" 20" 24" METHOD SECTION 107.5.4. FURTHERMORE, THE DESIGNER MUST CONSIDER THE SLENDERNESS RATIO WHEN

1-POINT 62 67' 70" 73 79 88’ 2, 3, OR 4-POINT SELECTING THE PILE SIZE FOR BOTH PRODUCTION AND TEST PILES.

2-POINT 88’ 94' 99° 103 112" 125" | 2, 3, OR 4-POINT

3 POINT 126" 135" 142" 148" 160" 179" 3 OR 4-POINT 11.REFER TO SECTION 107.3.4.1 FOR MORE INFORMATION ON PRESTRESSED-PRECAST CONCRETE PILES.

4-POINT 177" 189" 199 207" 225" 250" 4-POINT

12.FOR CERTAIN TYPES OF CONSTRUCTION SUCH AS ACCELERATED BRIDGE CONSTRUCTION WITH PRECAST

NOTE: CONCRETE SUBSTRUCTURES, CONSIDER ADDING A NEW NOTE UNDER 'PROJECT SPECIFIC PILE NOTES'
1. THE PICK-UP DIAGRAMS, SUPPORT DIAGRAMS FOR STORAGE AND TRANSPORTATION, AND THE ‘MAXIMUM PILE PICK-UP ASSIGNING A VALUE OF LESS THAN 3 INCHES SPECIFIED IN SECTION 605.3.4.B.9 OF STANDARD
AND SUPPORT LENGTHS' TABLE ARE FOR INFORMATION PURPOSES ONLY AND SHOULD NOT BE INCLUDED ON THE PLAN SET. SPECIFICATIONS FOR MAXIMUM ALLOWABLE VARIATION AT THE TOP OF THE PILE IN ANY DIRECTION

FROM THE LOCATION SHOWN IN THE CONTRACT DOCUMENTS.

2. THE 'MAXIMUM PILE PICK-UP AND SUPPORT LENGTHS' TABLE 1S BASED ON THE COMPRESSIVE STRENGTH (f'ci) AT THE
TIME OF INITIAL RELEASE AT 4800 psi.

3. THE DESIGNER MUST CONSIDER THE POSSIBILITY THAT THE CONTRACTOR WILL POSITION PILE INTO PLACE FOR DRIVING
USING THE ONE-POINT PICK-UP METHOD. THEREFORE IT IS RECOMMENDED THAT THE PILE LENGTH BE LIMITED TO THE
MAXIMUM LENGTH FOR THE ONE-POINT PICK-UP METHOD.

DELAWARE DEPARTMENT OF TRANSPORTATION 1070172015 | o4forzo27] DETAIL No. 305.01
BRINGE DESIGN MANUAL PRESTRESSED-PRECAST CONCRETE PILE DETAILS NOT TO SCALE iooz01 T——




PROJECT SPECIFIC PILE NOTES GENERAL PILE NOTES

1. PILE TYPE: 1. FOR MORE INFORMATION REGARDING PILE DRIVING, INSTALLATION, MATERIALS, AND FABRICATION, REFER
THIS PROJECT WILL UTILIZE __" DIA. CAST-IN-PLACE PILES, _ GAGE. THE TAPERED END SECTION TO SECTION 605 - DRIVEN PILES OF THE STANDARD SPECIFICATIONS.
WILL BE A" "TAPER (____"IN/FT), 8" POINT DIAMETER x __" BUTT DIAMETER x __' LENGTH. 2. (A) DRIVE TEST PILES AT EACH LOCATION SHOWN ON THE PLANS. PRODUCTION PILES WILL
EXTEND THE REINFORCEMENT INTO THE PILE THE MINIMUM OF 20'-0" OR THE STRAIGHT PORTION OF BE ORDERED BASED ON THE RESULTS OF THE TEST PILE DRIVING.
THE PILE. or
2. ESTIMATED PRODUCTION PILE LENGTH IS ___". (B) ORDER SAME LENGTH FOR ALL PILES (i.e. WITHOUT A LONGER TEST PILE). TEST PILES,
3. REQUIRED TEST PILE LENGTH IS __' LONGER THAN THE ESTIMATED PRODUCTION PILE LENGTH. AS NOTED, WILL BE DRIVEN FIRST TO ESTABLISH DRIVING CRITERIA FOR THE OTHER PILES IN EACH
4. DRIVE PILES TO A BEARING RESISTANCE OF ___ KIPS USING A RESISTANCE FACTOR OF ____. SUBSTRUCTURE ELEMENT. AN ADDITIONAL __' HAS BEEN ADDED TO THE DESIGN LENGTH OF EACH PILE
5. MINIMUM TIP ELEVATION WILL NOT BE REQUIRED FOR THIS PROJECT or REFER TO THE PILE INSTALLATION AS A CONTINGENCY.

DATA TABLE FOR MINIMUM TIP ELEVATION.

CAST-IN-PLACE PILE NOTES

1. PROTECT ALL REINFORCING STEEL WITH FUSION BONDED EPOXY.
2. APPLY PROTECTIVE COATING TO ALL PILES IN ACCORDANCE WITH SECTION 1032.3.2 OF STANDARD

SPECIFICATIONS.
FLUTED STEEL PILE SHELL (UNLESS OTHERWISE NOTED). i
SEE NOTES FOR DIAMETER AND GAGE SPECIAL NOTICE - DESIGNER NOTE
#3 TIES CAST-IN-PLACE 1. FLUTED CAST-IN-PLACE PILES HAVE BEEN UNAVAILABLE SINCE 2018. DO NOT SPECIFY THIS PARTICULAR PILE OPTION ON ANY NEW
STANDARD HOOK (TYP.) CONSTRUCTION. THESE DETAILS ARE RETAINED HERE FOR REFERENCE USE ON EXISTING BRIDGES.
PILE SIZES
B PILE SIZE | DOWELS AND
A HOOKS 'B'
'A' DIAMETER 12" 3 EA.
14" 4 EA. DESIGNER NOTES
#6 BARS 16" 4 EA, . . . . .
g A 1. 'PROJECT SPECIFIC PILE NOTES', 'GENERAL PILE NOTES', AND 'CAST-IN-PLACE PILE NOTES' ARE REQUIRED TO BE SHOWN ON THE PLAN SETS.

TYPICAL PILE REINFORCEMENT PLAN 2. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 1, THE DESIGNER MUST DETERMINE THE APPROPRIATE GAGE THICKNESS FOR THE PILE BASED ON

ANTICIPATED DRIVING STRESSES. IF THE ULTIMATE BEARING CAPACITY IS LESS THAN 400 KIPS, 7 GAGE IS USUALLY APPROPRIATE. IF THE
ULTIMATE BEARING CAPACITY IS EXPECTED TO EXCEED 400 KIPS, A MINIMUM GAGE THICKNESS OF 5 SHOULD BE USED. THE MINIMUM GAGE
THICKNESS OF 7 MUST BE USED IN ALL CASES. HOWEVER, IN SOME CASES DUE TO DRIVABILITY REASONS OR IN EXTREMELY CORROSIVE
CONDITIONS, USE OF 3 GAGE MAY BE REQUIRED.

N 3. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 1, THE DESIGNER MUST DETERMINE THE POINT OF FIXITY OF THE PILE AS PER A10.7.3.13.4 AND
\B-#6 STRAIGHT BARS 4y = FLUTED STEEL PILE SHELL (UNLESS SECTION 107.5.4. IF THE DISTANCE FROM TOP OF THE PILE TO THE POINT OF FIXITY + 3'-0" IS LESS THAN 20'-0" (OR STRAIGHT PORTION OF
N | | %’,}IE[%%ET%%TE,% -Gf\lélé NOTES THE PILE IF LESS THAN 20'-0"), THEN A MINIMUM OF 20'-0" (OR STRAIGHT PORTION OF THE PILE IF LESS THAN 20'-0") WILL BE REQUIRED. IF
RN ‘Tﬂ"\» | | THE POINT OF FIXITY + 3'-0" IS GREATER THAN 20'-0", THEN NOTE 1 MUST BE REVISED ACCORDINGLY TO REFLECT THE ADDITIONAL LENGTH
! | TT | FOR REINFORCEMENT REQUIRED TO BE EXTENDED INTO THE PILE.
- 77:\ 7 — 2-0" MIN.TO TOP OF FOOTING ‘ | jl = 4. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 2, THE ESTIMATED PRODUCTION PILE LENGTH SHOULD BE EQUAL TO THE ESTIMATED DESIGN PILE
S | = LENGTH IF 'GENERAL PILE NOTES', NOTE 2(A) IS USED. IF 'GENERAL PILE NOTES', NOTE 2(B) IS USED, THEN THE ESTIMATED PRODUCTION PILE
s B-#6 HOOKED BARS } } LENGTH SHOULD BE EQUAL TO DESIGN PILE LENGTH + 5'-0".
S %& TOP OF PILE | | 5. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 3, THE REQUIRED TEST PILE LENGTH SHOULD BE 10'-0" LONGER THAN THE ESTIMATED
™ | N N | PRODUCTION PILE LENGTH IF 'GENERAL PILE NOTES', NOTE 2(A) IS USED. IF 'GENERAL PILE NOTES', NOTE 2(B) IS USED, THEN THE REQUIRED
. I'-0" MIN. EMBEDMENT 4& TEST PILE LENGTH SHOULD BE EQUAL TO THE ESTIMATED PRODUCTION PILE LENGTH + 5'-0".
(see designer note 10) \ l
o e BOTTOM OF FOOTING ‘| { 6. UNDER 'GENERAL PILE NOTES', NOTE 2, THE DESIGNER MUST CHOOSE BETWEEN 2(A) AND 2(B) (AND DELETE THE NOTE CONTAINING THE
#3 TIES @ 1-6" SPACING | , METHOD NOT USED FOR THE PROJECT). METHOD 2(A) SHOULD BE USED IF THERE IS SUFFICIENT TIME FOR THE CONTRACTOR TO ORDER
AND TIED TO VERTICAL BARS | | PRODUCTION PILES BASED ON TEST PILE RESULTS. THIS TYPICALLY APPLIES ONLY TO LARGER-SIZED PROJECTS OR WHEN PILE DRIVING IS NOT
— INSIDE DIA. OF | !\ THE CRITICAL PATH. METHOD 2(B) IS MORE COMMON DUE TO TIME CONSTRAINTS IN THE CONSTRUCTION SCHEDULE AND THEREFORE IS USED
PILE SHELL | | TAPERED END SECTION FOR MAJORITY OF DELDOT PROJECTS.
| | SEE PROJECT NOTES
o %" CLR. (TYP.) k\ /) 7. UNDER 'CAST-IN-PLACE PILE NOTES', NOTE 2, THE DESIGNER MAY CONSIDER WAIVING REQUIREMENTS OF APPLYING COATING TO THE PILE IF
SEE "PROJECT SPECIFIC — ~ - = EVIDENCE SUPPORTS THAT THE SOIL IS NON-CORROSIVE AND IS NOT LOCATED IN MARINE ENVIRONMENT. IF NO COATING IS REQUIRED, THIS
PILE NOTES' NOTE #1 NOTE MAY BE DELETED.
FOR LENGTH OF é; %
REINFORCEMENT,

8. THE 'PILE INSTALLATION DATA' TABLE SHOULD BE USED FOR ALL PROJECTS. IF MINIMUM TIP ELEVATION IS NOT REQUIRED FOR THE PROIJECT,
THE DESIGNER SHOULD SIMPLY PLACE 'N/A' UNDER THE 'MINIMUM TIP ELEVATION' COLUMN. THE 'ACTUAL FIELD DATA' INFORMATION SHOULD BE
FILLED OUT BY THE FIELD INSPECTOR AND INCLUDED IN THE AS-BUILT DRAWINGS.

NOTE: THIS SPLICE DETAIL SHALL
ALSO BE USED FOR FIELD

TYPICAL PILE SPLICES OF BUILD-UP SECTIONS.
9. THE DESIGNER MUST EVALUATE THE STRUCTURAL CAPACITY OF THE PILE FOR ANTICIPATED DRIVING CONDITIONS AND WHEN STRENGTH I LOADS

REINFORCEMENT ELEVATION TYPICAL PILE SPLICE ARE APPLIED TO THE PILES AS PART OF PILE SIZING SELECTION.

10.THE DESIGNER MUST DETERMINE WHETHER THE PILE BE CLASSIFIED AS 'FREE HEAD' OR 'FIXED HEAD'.

(a) STANDARD DELDOT PRACTICE REQUIRES THE TOP OF PILE TO PROJECT A MINIMUM OF 12" INTO THE PILE CAP AFTER ALL DAMAGED MATERIAL

CAST-|N-P|_ACE P"_E DETA"_S HAS BEEN REMOVED WHILE MEETING REQUIRED QUANTITY OF DOWELS AND HOOKS 'B' IN THE TABLE PROVIDED ON THIS SHEET. PILES MEETING

THESE MINIMUM REQUIREMENTS WILL BE CONSIDERED AS 'FREE HEAD'.

(b) FOR A PILE TO BE CLASSIFIED AS 'FIXED HEAD', THE PILE MUST MEET ALL THE REQUIREMENTS AS SPECIFIED IN 10(a) WITH EXCEPTION THAT
TOP OF PILE MUST PROJECT INTO THE PILE CAP A MINIMUM OF 2*PILE DIA. AFTER ALL DAMAGED MATERIAL HAVE BEEN REMOVED.

PILE INSTALLATION DATA

DESIGN DATA ACTUAL FIELD DATA 11.REFER TO SECTION 107.3.4.3 FOR MORE INFORMATION ON CAST-IN-PLACE PILES.
SUBSLTIZL;?URE MINIMUM TIP | ESTIMATED PILE | ACTUAL MINIMUM | ACTUAL AVERAGE | ACTUAL MAXIMUM
ELEVATION | T1P ELEVATION | T1P ELEVATION | TIP ELEVATION | TIP ELEVATION 12.FOR PILE BENTS, THE DESIGNER MUST DETERMINE THE POINT OF FIXITY AS PER A10.7.3.13 AND SECTION 107.5.4. FURTHERMORE, THE

DESIGNER MUST CONSIDER THE SLENDERNESS RATIO WHEN SELECTING THE PILE SIZE FOR BOTH PRODUCTION AND TEST PILES.

13.SINCE FLUTED STEEL PILES ARE PROPRIETARY, THE DESIGNER MUST INCLUDE ALTERNATIVE PILE TYPE ON THE PLANS OR THE CONTRACT
DOCUMENT.

DELAWARE DEPARTMENT OF TRANSPORTATION roioirz0t5 ] 20s7—| DETAIL No. 305.02
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/ MC SEE NOTE B

FLANGE ——=
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1/8"
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MAX.
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MB ——=

XMC SEE NOTE B

PLAN

BOTH ENDS =
|§ FLANGE ——=

RADIUS AT

e

SECTION C-C

ALTERNATE FLANGE WELD

]/4"
MIN.

T ¢ SPLICE

NOTE B

SECTION A-A

S

S E /— NOTE A
MA %" MAX. WELD

/\W PROJECTION

SECTION B-B

SPLICE MATERIAL REQUIREMENTS

HP 10"

HP 12"

HP 14"

1 BAR MA 1" x %" x 7%"

1 BAR MA 1" x Y" x 9%"

1 BAR MA 1" x ¥" x 1'-0"

2 BARS MB 1" x " x 10"

2 BARS MB 1" x Y" x 1'-0"

2 BARS MB 1" x Y x 1'-21,"

2 BARS MC 3" x %" x 11"

2 BARS MC 3" x %" x 1'-1"

2 BARS MC 3" x %" x 1'-3"

NOTE A: MAKE END OF WELD SMOOTH AND FLUSH WITH WEB CUT, %" MIN. EFFECTIVE THROAT.

NOTE B: TACK WELD BAR MC TO FLANGE AT SPLICE TO BACK UP END OF FLANGE WELD, REMOVE MC AFTER
WELD IS COMPLETED. END OF WELD MUST BE SMOOTH AND FLUSH WITH EDGE OF FLANGE. GRIND WELD SMOOTH

WITH EDGE OF FLANGE IF PILE IS UNSUPPORTED IN WELD AREA SUCH AS: IN AIR, WATER, OR SOFT MUD, %" MIN.

EFFECTIVE THROAT.

NOTE C: LET WELDS COOL TO AIR TEMPERATURE BEFORE RESUMING THE PILE DRIVING.

NOTE D: NO PILE SPLICING IS ALLOWED ON ANY PORTION OF PILE THAT IS TO REMAIN EXPOSED OR TO BE
ABOVE FINISHED GROUNDLINE IN COMPLETED STRUCTURE.

NOTE E: ALL SPLICE MATERIALS MUST BE ASTM A709, GRADE 50.

NOTE F: THE 0.25-INCH THICKNESS FOR MA AND MB BARS SPECIFIED IN THE 'SPLICE MATERIAL REQUIREMENTS' TABLE
MAY BE REDUCED TO MINIMUM OF 0.203-INCH THICK.

STEEL H-PILE SPLICE DETAILS

PILE INSTALLATION DATA

DESIGN DATA

ACTUAL FIELD DATA

SUBSTRUCTURE
UNIT

MINIMUM TIP
ELEVATION

ESTIMATED PILE ACTUAL MINIMUM
TIP ELEVATION TIP ELEVATION

ACTUAL AVERAGE | ACTUAL MAXIMUM
TIP ELEVATION TIP ELEVATION

See Designer Note 7

PROJECT SPECIFIC PILE NOTES

1. PILE TYPE:

THIS PROJECT WILL UTILIZE HP__X___ PILES CONFORMING TO ASTM A709, GRADE 50.

TYPICAL H-PILE 2. ESTIMATED PRODUCTION PILE LENGTH IS ___'. (See Designer Note 2)
SIZES 3. REQUIRED TEST PILE LENGTH IS __' LONGER THAN THE ESTIMATED PRODUCTION PILE LENGTH. (See Designer Note 3)
TETGHT 4. DRIVE PILES TO A BEARING RESISTANCE OF ___ KIPS USING A RESISTANCE FACTOR
SECTION (LB/FT) OF ____.
5. MINIMUM TIP ELEVATION WILL NOT BE REQUIRED FOR THIS PROJECT or REFER TO THE PILE
HP 8" 36 INSTALLATION DATA TABLE FOR MINIMUM TIP ELEVATION.
HP 10" 42 6. if using accelerated bridge construction, see Designer Note 12.
57
53 GENERAL PILE NOTES
63 1. FOR MORE INFORMATION REGARDING PILE DRIVING, INSTALLATION, MATERIALS, AND FABRICATION,
74 REFER TO SECTION 605 - DRIVEN PILES OF THE STANDARD SPECIFICATIONS.
HP 12" 84 2. See Designer Note 4
89 (A) DRIVE TEST PILES AT EACH LOCATION SHOWN ON THE PLANS. PRODUCTION PILES WILL BE ORDERED
102 BASED ON THE RESULTS OF THE TEST PILE DRIVING.
117 or
73 (B) ORDER SAME LENGTH FOR ALL PILES (i.e. WITHOUT A LONGER TEST PILE). TEST PILES, AS NOTED,
WILL BE DRIVEN FIRST TO ESTABLISH DRIVING CRITERIA FOR THE OTHER PILES IN EACH SUBSTRUCTURE
HP 14" ]80 92 ELEMENT. AN ADDITIONAL __' HAS BEEN ADDED TO THE DESIGN LENGTH OF EACH PILE AS A CONTINGENCY.
! 8’ 87 STEEL H-PILE NOTES
101 1. STEEL H-PILE SPLICE DETAILS APPLIES ONLY TO HP 10", HP 12", AND HP 14" PILES.
121 2. THE CONTRACTOR MAY CONSIDER USING ALTERNATIVE STEEL H-PILE SPLICE DETAILS. SUBMIT
HP 16" 141 ALTERNATIVE DETAILS FOR STEEL H-PILE SPLICING TO THE DEPARTMENT FOR APPROVAL. (See
162 Designer Note 5)
183 3. USE A HEAVY-DUTY TIP REINFORCEMENT FOR ALL PILES. THE TYPE OF TIP REINFORCEMENT MUST BE
APPROVED BY THE DEPARTMENT. PAYMENT INCIDENTAL TO THE RESPECTIVE PILE ITEM. (See Designer
135 Note 6)
157
HP 18"
181
204
DESIGNER NOTES

1. 'PROJECT SPECIFIC PILE NOTES', 'GENERAL PILE NOTES', AND 'STEEL H-PILE NOTES' ARE REQUIRED TO BE SHOWN ON THE PLAN SETS.

2. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 2, THE ESTIMATED PRODUCTION PILE LENGTH SHOULD BE EQUAL TO THE ESTIMATED DESIGN PILE LENGTH IF 'GENERAL PILE
NOTES', NOTE 2(A) IS USED. IF 'GENERAL PILE NOTES', NOTE 2(B) IS USED, THEN THE ESTIMATED PRODUCTION PILE LENGTH SHOULD BE EQUAL TO THE ESTIMATED DESIGN
PILE LENGTH + 5'-0".

3. UNDER 'PROJECT SPECIFIC PILE NOTES', NOTE 3, THE REQUIRED TEST PILE LENGTH SHOULD BE 10'-0" LONGER THAN THE ESTIMATED PRODUCTION PILE LENGTH IF 'GENERAL
PILE NOTES', NOTE 2(A) IS USED. IF 'GENERAL PILE NOTES', NOTE 2(B) IS USED, THEN THE REQUIRED TEST PILE LENGTH SHOULD BE EQUAL TO PRODUCTION PILE LENGTH + 5'-
0".

4. UNDER 'GENERAL PILE NOTES', NOTE 2, THE DESIGNER MUST CHOOSE BETWEEN 2(A) AND 2(B) (AND DELETE THE NOTE CONTAINING THE METHOD NOT USED FOR THE
PROJECT). METHOD 2(A) SHOULD BE USED IF THERE IS SUFFICIENT TIME FOR THE CONTRACTOR TO ORDER PRODUCTION PILES BASED ON TEST PILE RESULTS. THIS TYPICALLY
APPLIES ONLY TO LARGER-SIZED PROJECTS OR WHEN PILE DRIVING IS NOT THE CRITICAL PATH. METHOD 2(B) IS MORE COMMON DUE TO TIME CONSTRAINTS IN THE
CONSTRUCTION SCHEDULE AND THEREFORE IS USED FOR MAJORITY OF DELDOT PROJECTS.

5. UNDER 'STEEL H-PILE NOTES', NOTE 2, AND THE STEEL H-PILE SPLICE DETAILS; IT SHOULD BE CLEAR THAT WHILE SUCH DETAILS ARE RECOMMENDED AND 'PRE-APPROVED', THE
CONTRACTOR SHOULD BE ENCOURAGED TO USE OTHER ALTERNATIVE SPLICE DETAILS THAT REDUCES CONSTRUCTION TIME AND/OR THE TOTAL CONSTRUCTION COSTS.

6. UNDER 'STEEL H-PILE NOTES', NOTE 3, THIS NOTE IS ONLY NECESSARY IF THE PILE TIP IS EXPECTED TO COME IN CONTACT WITH BOULDERS AND/OR WILL BE DRIVEN INTO THE
BEDROCK. OTHERWISE, DELETE THE NOTE.

7. THE 'PILE INSTALLATION DATA' TABLE SHOULD BE USED FOR ALL PROJECTS. IF MINIMUM TIP ELEVATION IS NOT REQUIRED FOR THE PROJECT, THE DESIGNER SHOULD SIMPLY
PLACE 'N/A" UNDER THE 'MINIMUM TIP ELEVATION' COLUMN. THE 'ACTUAL FIELD DATA' INFORMATION SHOULD BE FILLED OUT BY THE FIELD INSPECTOR AND INCLUDED IN THE
AS-BUILT DRAWINGS.

8. THE DESIGNER MUST EVALUATE THE STRUCTURAL CAPACITY OF THE PILE FOR ANTICIPATED DRIVING CONDITIONS AND WHEN STRENGTH I LOADS ARE APPLIED TO THE PILES AS
PART OF PILE SIZING SELECTION.

9. THE DESIGNER MUST DETERMINE WHETHER THE PILE BE CLASSIFIED AS 'FREE HEAD' OR 'FIXED HEAD'.

(a)STANDARD DELDOT PRACTICE REQUIRES THE TOP OF PILE TO PROJECT A MINIMUM OF 12" INTO THE PILE CAP AFTER ALL DAMAGED MATERIAL HAS BEEN REMOVED.
PILES MEETING THESE MINIMUM REQUIREMENTS WILL BE CONSIDERED AS 'FREE HEAD'.

(b)FOR A PILE TO BE CLASSIFIED AS 'FIXED HEAD', THE PILE MUST MEET ALL THE REQUIREMENTS AS SPECIFIED IN 10(a) WITH EXCEPTION THAT TOP OF PILE MUST
PROJECT INTO THE PILE CAP A MINIMUM OF 2*PILE DIA. AFTER ALL DAMAGED MATERIAL HAVE BEEN REMOVED.

10.FOR PILE BENTS, THE DESIGNER MUST DETERMINE THE POINT OF FIXITY AS PER A10.7.3.13 AND SECTION 107.5.4. FURTHERMORE, THE DESIGNER MUST CONSIDER THE
SLENDERNESS RATIO WHEN SELECTING THE PILE SIZE FOR BOTH PRODUCTION AND TEST PILES.

11.REFER TO SECTION 107.3.4.4 FOR MORE INFORMATION ON STEEL H-PILES.
12.FOR CERTAIN TYPES OF CONSTRUCTION SUCH AS ACCELERATED BRIDGE CONSTRUCTION WITH PRECAST CONCRETE SUBSTRUCTURES, CONSIDER ADDING A NEW NOTE UNDER

'‘PROJECT SPECIFIC PILE NOTES' ASSIGNING A VALUE OF LESS THAN 3 INCHES SPECIFIED IN SECTION 605.3.4.B.9 OF STANDARD SPECIFICATIONS FOR MAXIMUM ALLOWABLE
VARIATION AT THE TOP OF THE PILE IN ANY DIRECTION FROM THE LOCATION SHOWN IN THE CONTRACT DOCUMENTS.

DELAWARE DEPARTMENT OF TRANSPORTATION

BRIDGE DESIGN MANUAL

STEEL H-PILE DETAILS NOT TO SCALE [oi01/2017
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# BAR @ " PITCH, FULL HEIGHT OF
COLUMN BARS PLUS 1.5 TURNS EACH END.
MINIMUM LAP SPLICE = '- "

See Designer Note 6 and 7

(_) ACCESS TUBES FOR
CSL TESTING @ EQ. SPA.
(TYP.)

CONCRETE SPACERS OR OTHER
APPROVED NON-CORROSIVE
SPACING DEVICES (TYP.)

Xll

# BAR @ " PITCH, FULL HEIGHT OF
COLUMN BARS PLUS 1.5 TURNS EACH END.
MINIMUM LAP SPLICE = '- "

See Designer Note 6 and 7

(_) ACCESS TUBES FOR
CSL TESTING @ EQ. SPA.
(TYP.)

(_)-#__ LONGITUDINAL
BARS @ EQ. SPA. (TYP.)
See Designer Note 5

|
|
|
|
\
|
|
i
"

SECTION A-A

PERMANENT STEEL CASING (IF REQUIRED)
See Designer Note 11

#__ LONGITUDINAL BARS (TYP.)
See Designer Note 5

29,
C OVé‘/?

STANDARD HOOK (TYP.)

'‘A' DIAMETER

DIAMETER |

CONCRETE SPACERS OR OTHER
APPROVED NON-CORROSIVE
SPACING DEVICES (TYP.)

#__ BARS (TYP.)

— COVER AS PER BRIDGE DESIGN MANUAL REQUIREMENTS

EMBEDMENT AS

PER DESIGN \g

— DEPTH OF FOOTING AS PER DESIGN

3"

TOP OF DRILLED SHAFT (EL. A)

| EMBEDMENT AS PER DESIGN
(MAY BE 0" IF WARRANTED)

BOTTOM OF FOOTING

5

A

>

TOTAL LENGTH OF DRILLED SHAFT

— # BAR@ " PITCH

BOTTOM OF DRILLED SHAFT AND/OR
TOP OF ROCK SOCKET (EL. B)

— # BAR@ " PITCH

I~
=
I
Sifs
><QJ
=
Ll.l =
(Vo)
I~
§N
—
Sl 3" (TYP.)
wn| o
~|T
S| 2
x5
w_ =
S| o
Q
= o
gm
LL.IU’
. |

=

B

BOTTOM OF ROCK SOCKET (EL. C)

ELEVATION

NOTE: POTENTIAL BUNDLED BARS, ACCESS TUBES, AND SPACERS NOT SHOWN FOR
CLARITY. ROCK SOCKET REINFORCEMENT SHADED FOR CLARITY.

DRILLED SHAFT DETAILS FOR BRIDGE STRUCTURES

NOTE:

DRILLED SHAFT SIZES
DRILLED SHAFT | MINIMUM CONCRETE
SIZE ‘A COVER 'B!
30" 3"
36" 3"
42" 4"
48" 4"
54" 4"
60" 6"
66" 6"
72" 6"

THE MINIMUM CONCRETE COVER 'B' ARE FOR LONGITUDINAL BARS. THE MINIMUM CONCRETE COVER FOR
TRANSVERSE BARS MAY BE LESS THAN REQUIRED FOR LONGITUDINAL BARS BY NO MORE THAN 0.5".
LONGITUDINAL BARS MAY BE BUNDLED (IN MAXIMUM OF TWQ'S).
IF HOOKED LONGITUDINAL BARS ARE BUNDLED, THE SECOND LONGITUDINAL BAR MUST BE STRAIGHT.
BUNDLE LONGITUDINAL BARS IN THE RADIAL DIRECTION.
BUNDLE TRANSVERSE BARS VERTICALLY.
THE DEPARTMENT PREFERS THAT HOOKED LONGITUDINAL BARS ARE USED AT APPROXIMATELY 50% OF
LOCATIONS. HOWEVER IF JUSTIFIED BY DESIGN, HOOKED LONGITUDINAL BARS MAY BE SUBSTITUTED FOR
STRAIGHT OR 90° BEND BARS.
- THE NUMBER OF LOCATIONS OF LONGITUDINAL BARS MUST MEET THE REQUIREMENTS OF A5.12.9.5.2.
- Also see Designer Notes 3-6.

DRILLED SHAFT INSTALLATION DATA

SHAFT NO. or

SUBSTRUCTURE UNIT

DESIGN DATA

ACTUAL FIELD DATA

ESTIMATED
EL. B

EL. A

ESTIMATED
EL. C

ACTUAL
EL. B

ACTUAL
EL. C

# BAR @ " PITCH, FULL HEIGHT OF
COLUMN BARS PLUS 1.5 TURNS EACH END.
MINIMUM LAP SPLICE = '-_

See Designer Note 6 and 7

CONCRETE SPACERS OR OTHER
APPROVED NON-CORROSIVE

1 n

SPACING DEVICES (TYP.)

TOTAL LENGTH OF DRILLED SHAFT

'A' DIAMETER

SECTION C-C

(_)-#__ LONGITUDINAL
BARS @ EQ. SPA. (TYP.)

# _ LONGITUDINAL BARS (TYP.)
See Designer Note 5

TOP OF DRILLED

SHAFT (EL. A)

— 3'-0" MINIMUM

PROPOSED GROUND LINE

5

C

— # BAR@ " PITCH

BOTTOM OF DRILLED

ELEVATION

NOTE: POTENTIAL BUNDLED BARS AND
SPACERS NOT SHOWN FOR CLARITY.

SHAFT (EL. B)

DRILLED SHAFT DETAILS FOR SIGN STRUCTURES

PROJECT SPECIFIC DRILLED SHAFT NOTES

1. THIS PROJECT WILL UTILIZE __" DIA. DRILLED SHAFTS.

2. THE LONGITUDINAL BARS WILL BE #__ BARS AND WILL or WILL NOT BE BUNDLED. THE TRANSVERSE BARS WILL BE # _BARS SPIRALED SPACED AT __" PITCH
AND WILL or WILL NOT BE BUNDLED. See Designer Note 3.

THE MINIMUM CONCRETE COVER IS _".

THE ESTIMATED LENGTH FOR DRILLED SHAFT IN SOILIS __ "

DRILLED SHAFTS WILL REQUIRE _" THICK PERMANENT CASING.

ROCK SOCKETS WITH LENGTH OF __' WILL BE REQUIRED. REFER TO SECTION 606.3.7 OF STANDARD SPECIFICATIONS.

INSTALL A TOTAL OF _ TECHNIQUE SHAFT(s) IN ACCORDANCE WITH SECTION 606.3.12. OF STANDARD SPECIFICATIONS.

LOAD TEST A TOTAL OF _ TECHNIQUE SHAFT(s) or DRILLED SHAFT(s) IN ACCORDANCE WITH SECTION 606.3.13 OF STANDARD SPECIFICATIONS.
9. PERFORM EXPLORATORY DRILLING IN ACCORDANCE WITH SECTION 606.3.14. OF STANDARD SPECIFICATIONS.

10. DRILLED SHAFTS ARE ESTIMATED TO HAVE A BEARING RESISTANCE OF ___ KIPS USING A RESISTANCE FACTOR OF

GENERAL DRILLED SHAFT NOTES

1. FOR MORE INFORMATION REGARDING PLACEMENT, MATERIALS, AND FABRICATON OF DRILLED SHAFTS, REFER TO SECTION 606 - DRILLED SHAFTS OF THE
STANDARD SPECIFICATIONS.

2. VERIFY ALL ELEVATIONS IN THE FIELD PRIOR TO FABRICATION AND CONSTRUCTION.

3. EPOXY COAT ALL REINFORCEMENT IN THE DRILLED SHAFT.

4. INSTALL CONCRETE SPACERS OR OTHER APPROVED NON-CORROSIVE SPACING DEVICES IN ACCORDANCE WITH SECTION 606.3.8 OF THE STANDARD
SPECIFICATIONS.

5. INSTALL ACCESS TUBES FOR CROSSHOLE SONIC LOG (CSL) TESTING IN ACCORDANCE WITH SECTION 606.3.11 OF THE STANDARD SPECIFICATIONS.

O NSO LA W

DESIGNER NOTES

1. 'PROJECT SPECIFIC DRILLED SHAFT NOTES' AND 'GENERAL DRILLED SHAFT NOTES' ARE REQUIRED TO BE SHOWN ON THE PLAN SETS. NOTES LISTED
THAT ARE NOT REQUIRED FOR THE PROJECT SHOULD BE DELETED.

2. NOTES UNDER 'PROJECT SPECIFIC DRILLED SHAFT NOTES' ARE GENERAL. ADDITIONAL PROJECT SPECIFIC NOTES UNIQUE TO THE PROJECT SHOULD BE
ADDED AS THE CONDITIONS DICTATE.

3. UNDER 'PROJECT SPECIFIC DRILLED SHAFT NOTES', NOTE 2, WHILE BOTH LONGITUDINAL AND TRANSVERSE REINFORCEMENT ARE REQUIRED FOR THE
FULL DEPTH OF THE DRILLED SHAFT IN ORDER TO MAINTAIN STABILITY OF THE REBAR CAGE DURING TRANSPORTATION AND PLACEMENT, THE
DESIGNER MAY SPECIFY AN ACCEPTABLE REDUCTION IN REINFORCEMENT BEYOND THE DEPTH OF AT LEAST 3*DIAMETERS BELOW THE DEPTH OF
MOMENT FIXITY. THE POINT OF MOMENT FIXITY MAY BE OBTAINED VIA THE P-Y METHOD.

4. IN THE 'DRILLED SHAFT SIZES' TABLE, THE MINIMUM CONCRETE COVER SPECIFIED ARE FOR UNCASED SHAFTS. IF THE SHAFT IS CASED, THE DESIGNER
HAS THE OPTION TO USE REDUCED MINIMUM CONCRETE COVER AS SPECIFIED IN TABLE 205.10.1-1.

5. MINIMUM SIZE OF LONGITUDINAL BARS IS #5 IN ACCORDANCE WITH A5.6.4.2. THE RECOMMENDED AREA OF REINFORCEMENT ABOVE THE MOMENT
FIXITY SHOULD BE BETWEEN 1% TO 2% OF THE CROSS-SECTION OF THE DRILLED SHAFT. THE REDUCED AREA AS DESCRIBED IN DESIGNER NOTE #3
MAY BE BELOW 1%, BUT STILL MUST MEET MINIMUM REINFORCEMENT REQUIREMENTS IN A5.6.4.2.

6. MINIMUM SIZE OF TRANSVERSE (SPIRAL) BARS IS #3. THE MAXIMUM PITCH OF THE SPIRAL REINFORCEMENT MUST BE 6" DOWN TO THE DEPTH OF AT
LEAST 3*DIAMETERS PLUS 12" BELOW THE DEPTH OF MOMENT FIXITY. BUT IN ALL CASES, THE MINIMUM REINFORCEMENT REQUIREMENTS IN A5.6.4.6
MUST BE MET.

7. ALTERNATIVELY, THE DESIGNER MAY CONSIDER USE OF HOOPS IN LIEU OF SPIRAL REINFORCEMENT FOR SIGN STRUCTURE FOUNDATION.

8. THE ANCHOR BOLT AND ANCHOR PLATE DETAILS ARE OMITTED FROM THIS SHEET AT THE 'DRILLED SHAFT FOR SIGN STRUCTURES' ELEVATION VIEW.
THESE DETAILS CAN BE FOUND IN SECTION 365.01 - SIGN STRUCTURES.

9. THE DRILLED SHAFT INSTALLATION DATA' TABLE SHOULD BE USED FOR ALL PROJECTS. THE 'ACTUAL FIELD DATA' INFORMATION SHOULD BE FILLED OUT
BY THE FIELD INSPECTOR AND INCLUDED IN THE AS-BUILT DRAWINGS.

10.THE DESIGNER MUST EVALUATE THE STRUCTURAL CAPACITY OF THE DRILLED SHAFT FOR THE CONTROLLING LOADS AS PART OF DRILLED SHAFT SIZING
SELECTION.

11.IF PERMANENT CASING IS USED, AND IS GREATER THAN %" THICK, IT MAY BE CONSIDERED AS PART OF THE REINFORCEMENT AND AS BEING
STRUCTURALLY EFFECTIVE TO RESIST AXIAL LOADS AND BENDING MOMENTS IN ACCORDANCE WITH A5.12.9.5.2. HOWEVER, A MINIMUM OF %" MUST
BE DEDUCTED FROM THE CASING THICKNESS IN CORROSIVE ENVIRONMENTS, BUT THE DESIGNER SHOULD ALSO GIVE FURTHER CONSIDERATION ON
INCREASING THE REDUCTION FOR CASINGS THAT ARE DIRECTLY EXPOSED TO SALT WATER, PARTICULARLY IN SPLASH ZONES.

12.THE DESIGNER MUST EVALUATE THE NEED FOR ROCK SOCKETS IN ALL CASES WHERE THE DRILLED SHAFTS COME INTO CONTACT WITH THE ROCK
BED.

13.FOR PILE BENTS, THE DESIGNER MUST DETERMINE THE POINT OF FIXITY IN ACCORDANCE WITH A10.8.3.9 AND SECTION 107.5.4. FURTHERMORE, THE
DESIGNER MUST CONSIDER THE SLENDERNESS RATIO WHEN SELECTING THE DRILLED SHAFT SIZE.

14.REFER TO SECTION 107.3.4.6 AND PUBLICATION NO. FHWA-NHI-10-016 (FHWA GEC 010) - 'DRILLED SHAFTS: CONSTRUCTION PROCEDURES AND LRFD
DESIGN METHODS' FOR MORE INFORMATION ON DRILLED SHAFTS.

15.FOR CERTAIN TYPES OF CONSTRUCTION SUCH AS ACCELERATED BRIDGE CONSTRUCTION WITH PRECAST CONCRETE SUBSTRUCTURES, CONSIDER
ADDING A NEW NOTE UNDER 'PROJECT SPECIFIC NOTES' ASSIGNING A VALUE OF LESS THAN 3 INCHES SPECIFIED IN SECTION 605.3.4.B.9 OF
STANDARD SPECIFICATIONS FOR MAXIMUM ALLOWABLE VARIATION AT THE TOP OF THE PILE IN ANY DIRECTION FROM THE LOCATION SHOWN IN THE
CONTRACT DOCUMENTS.

DELAWARE DEPARTMENT OF TRANSPORTATION
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| NE ' ‘ ——— ABUTMENT STEM CONTRACTION f‘gﬁ’;@"é’ NF7A§§'EM | 2
| <> 5 | | JOINT (as necessary) |
giiiiiiiiiiiiiiiiiiiiiiiiiiiii;fgﬁgﬁiiig iiiiii L Y JN J
TOP AND BOTTOM LONGITUDINAL [E— B L S N HQ
WINGWALL FOOTING BARS | B B - - B
A vl | v v v v v
; - |
see connection note above |
X'-X" PHASE X CONSTRUCTION X'-X" PHASE X _ ‘ L (description) PILES @ X'-X" SPACING - FRONT ROW
(as necessary) CONSTRUCTION ‘
L SPREAD FOOTING FOUNDATION NL DRIVEN PILE FOUNDATION (illustrated with H-piles) - See Designer Note 3 .
—_ = e
|
ABUTMENT WIDTH

SEE DESIGNER NOTE #2 FOR PILE COORDINATE
AND WORKING POINT NAMING CONVENTION

ABUTMENT (name) FOOTING PLAN

See Designer Note 7

tX’-X" (insert edge

—X'-X" (insert edge distance
per design - typ.)

distance per
design - typ.)

PLAN LIMITS OF ROCK EXCAVATION

N

ABUTMENT OR
WINGWALL FOOTING

A

AV

2!_0"

(TYP.)

TOP OF ROCK

COMPETENT ROCK/

\ ROCK EXCAVATION AS NECESSARY TO MAKE A LEVEL
SURFACE FOR THE FOOTING. DEPTH OF ROCK EXCAVATION
TO BE DETERMINED BY FIELD CONDITIONS.

ROCK EXCAVATION

NOTE: WHERE ROCK EXCAVATION EXCEEDS 2'-0" DEPTH, CONSIDER A STEP IN THE FOOTING.

PLAN LIMITS OF SUBFOUNDATION CONCRETE

Mass B

ABUTMENT OR N I-0"

WINGWALL FOOTING X& (TYP.)
| TOP OF ROCK
VARIES (10' MAX.) ;jg

COMPETENT ROCK

/ \ USE SUBFOUNDATION CONCRETE AS NECESSARY TO MAKE A

LEVEL SURFACE FOR THE FOOTING WHERE:
1. THE TOP OF ROCK IS WITHIN 2'-6" BELOW THE PROPOSED
FOOTING ELEVATION (see detail below) OR
2. THE FOOTING TRANSITIONS FROM BEARING ON ROCK TO
AN ELEVATION ABOVE THE ROCK (UP TO 10' DEEP)>
EMBED 12" INTO THE ROCK. DEPTH OF ROCK EXCAVATION
TO BE DETERMINED BY FIELD CONDITIONS.

SUBFOUNDATION CONCRETE

PLAN LIMITS OF COARSE AGGREGATE

ABUTMENT OR

WINGWALL FOOTING

AV

2!_0"

\

(TYP.) — WRAP GEOTEXTILE, EXTEND

MIN. 2'-0" UNDERNEATH
STRUCTURAL ELEMENT
(TYP. ALL AROUND)

COMPETENT SOIL

I'-0" COARSE AGGREGATE FOR

FOUNDATION STABILIZATION (DE #57 STONE)
FOUNDATION STABILIZATION (where entire footing is above rock)

TOP OF ROCK

NOTE: WHERE THERE IS UNSUITABLE SOIL BETWEEN THE FOOTING
AND ROCK, USE SUBFOUNDATION CONCRETE UP TO 10' DEPTH.

SHALLOW FOUNDATION DETAILS

SEE DESIGNER NOTE #2 FOR PILE COORDINATE
AND WORKING POINT NAMING CONVENTION

LEGEND
ABUTMENT PILE COORDINATES ABUTMENT PILE COORDINATES T LB PILE (H-PILE depicted ABUTMENT WORKING POINTS ABUTMENT WORKING POINTS
POINT STATION OFFSET NORTHING EASTING POINT STATION OFFSET NORTHING EASTING i B (- epicted) POINT STATION OFFSET NORTHING EASTING POINT STATION OFFSET NORTHING EASTING
P01 XX+XX.XX (-)xx.xx XXXXXX.XX XXXXXX.XX WPO1 XX+XX. XX (-)xx.xx XXXXXX. XX XXXXXX.XX
- TEST PILE
| - BATTER PILE
ISSUE DATE
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CANTILEVER ABUTMENT DETAILS
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